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Abstract of EP0258690 

The catheter for measuring the pressure in the 
bladder and urinary system of humans consists 
of a catheter tube (3) which has at its insertion 
end a pressure sensor (7, 307). Moreover, a 
number of additional pressure sensors (10, 1 10a- 
110e) are either arranged in the central area of 
the catheter tube (3) in the longitudinal direction 
of the tube, or else there is situated on the 
catheter tube a displaceable covering tube (200) 
at whose insertion end a further pressure sensor 
(210, 310) is arranged. Between the pressure 
sensor (7, 307) situated at the insertion end of 
the catheter tube (3) and the additional pressure 
sensor(s) (10, 110a-110e, 210, 310) there is a 
means for sealing off the inner urethral orifice, 
which preferably consists of a balloon (100) 
which can be filled with a fluid. 
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Catheter for the blowing and urine pressure measurement 

The invention concerns a catheter for the blowing and urethra pressure measurement with humans, in particular with 
women, consisting of a catheter pipe with a first pressure absorber at its end which can be inserted into the bladder and 
at least a second pressure absorber in its middle range, which comes to lie after its inserting the catheter pipe in the 
urethra. 

Catheters of the here viewed kind apply for the measurement to urethra quiescent and - stress profile with urinary 
incontinences of humans. Urinary incontinence is the medical term for the fact that from the bladder of humans, in 
particular a woman over the urethra against its (their) will urine withdraws. The Inkontinenz has essentially two causes. 
The one cause is blow-conditioned. The other cause is catch-conditioned. The blow-conditioned cause can be treated 
medicamentous. The verschlussbdingte cause requires an operational treatment. For the physician it is necessary to find 
out which of the two causes is present, before the treatment is taken up. 

In order to determine the cause, the catheter is inserted into the urethra, so that its front end projects into the bladder. 
Then the catheter is slowly withdrawn for pressure measurement. With withdrawing the female patient is requested to 
cough several times. Pressure is to be exerted by the cough impacts on the one hand impulse-like on the bladder, and 
on the other hand the closing muscle of the urethra is to be arranged to increase the closing force impulse-like. Both 
pressure absorbers announce accordingly to cough impacts a increased pressure. Of pressure peaks coming at the end 
of the catheter pipe are about equivalent high during pulling the catheter pipe out. Of present pressure peaks coming at 
the middle range of the catheter pipe pressure absorber it lies on curved curve this with the fact is explained that the 
closing force of the closing muscle of the urethra is largest place-dependently and for instance in the middle range 
between the two deltas. This so-called. Then the pressure peaks, which have their cause after so far the generally 
represented view in the fact, overlay pressure at rest profile that the closing force of the closing muscle is increased 
impulse-like with cough impacts. If one compares now the pressure profiles of the two pressure absorbers caused by 
repeated cough impacts, which become also designated as stress profiles, then then compellingly the proof for a 
verschlussbdingte Inkontinenz results after the valid view, if the highest pressure peaks of the urethra stress profile, 
which comes from within the middle range of the catheter pipe disposed pressure absorber, are lower than the 
appropriate pressure peaks of the bladder stress profile, which comes from at the end of the catheter pipe pressure 
absorber present. This, because then the liquid pressure affecting from the bladder the closing muscle is larger than the 
closing pressure of the closing muscle. 

Despite these apparently clear physical conditions it had to be stated again and again that concerning the -conclusions 
drawn from the results of measurement being present a Inkontinenz with actual clinical conditions do not agree. In other 
words, in cases where the urethra pressure exceeded the blowing jerk with cough impacts, could clinically Inkontinenz is 
determined and turned around. 

* top The invention is the basis the task to create a possibility in order to be able to make due to the results of measurement 
obtained with a catheter of the initially described kind clear statements about the catch forces. 

For the solution of setting of tasks it is suggested that at the catheter pipe between the first pressure absorber and the 
second pressure absorber means are planned for sealing the internal urethra delta. 

The invention proceeds from the realization that a cause for developing the pressure peaks of an urethra stress profile is 
not alone the closing force of the closing muscle of the urethra increased impulse-like with cough impacts, but that a 
further component is added. This further component has its cause in the fact that with a cough impact the urethra from 
their internal delta extends at short notice funnel-like, whereby under pressure standing liquid (urine or a measuring 
liquid introduced to the bladder) from the bladder arrives at the pressure absorber in the middle range of the catheter 
pipe. If the urethra delta is sealed according to invention, then the mentioned further component is eliminated. 

A simple and appropriate possibility for the practical implementation of the suggestion according to invention can consist 
of the fact that the means are formed by on the catheter pipe disposed and over this a balloon fillable with a fluid for 
sealing the urethra delta from the outside. 

It is here noticed that balloon catheter, which seals also the urethra delta admits is. With these well-known balloon 
catheters however the pressure in the urethra cannot be measured. The substantial inventive achievement is therefore 
seen therein, the possibility of the sealing, for example by a balloon of planning with a catheter of the initially described 
kind with which both the pressure in the bladder and the pressure in the urethra are to be measured at the same time. 
In order to come to the solution according to invention, only the realization described above had to become over the 
cause of past false conclusions during the evaluation of the results of measurement gained. 
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Since the means are to be planned for sealing the internal urethra delta, as described, at the catheter pipe, it is 
technically not possible, the catheter pipe for the determination of the urethra stress profile, how so far, to withdraw 
with the measurement. In order to receive a stress profile nevertheless over the length of the urethra, in accordance 
with a first execution form of the invention it is suggested that in the middle range of the catheter pipe in tubing 
longitudinal direction several pressure absorbers are lying one behind the other disposed. 

A second execution form can consist of it that the catheter pipe is surrounded opposite this adjustable jacket pipe by 
one, at whose end the second pressure absorber is. Wahrend das Katheterrohr bei der Messung in seiner abd.chtenden 
Stellung verbleibt, kann dann das Mantelrohr zuriickgezogen werden. 

A further suggestion on the further training of the catheter according to invention can consist with the first execution 
form of the fact that become disposed within the. middle range of the catheter pipe in tubing circumferential direction at 
least two pressure absorbers. The same thought on the second execution form disposed, means that are disposed at the 
end of the jacket pipe in tubing circumferential direction at least two pressure absorbers. Preferably the two pressure 
absorbers become diametrically oppositely disposed. Thus it is possible, the urethra pressure not only at a location of the 
urethra wall to measure for example above but above and down. A such measurement can be from scientific interest to 
determine for example in order a lowering of the urethra back plate. 

The pressure absorbers know, as admit, to be formed by Microtransducern, their connecting cables by the catheter led 
outward and with gauges are connectable. Alternate dazu ist es aber auch moglich, die Druckaufnehmer durch 
Offnungen zu realisieren, die den Ausgang von durch den Katheter nach aussen gefuhrte Leitungen bilden, welche mit 
ausseren DruckmessgerSten verbindbar sind. 

Furthermore with the first execution form of the catheter according to invention, as actually admits, at the end of the 
catheter pipe an opening can be planned, which forms the exit of a line led by the catheter pipe, which is connectable 
with a pump for inserting liquid into the bladder. For the second execution form of the catheter according to invention it 
is in contrast to this suggested that the opening forms the exit of a line led by the jacket pipe, whereby the line is 
connectable again with a pump for inserting liquid into the bladder. Since the jacket pipe is withdrawn here, can over the 
mentioned opening and/or. Line additionally still liquid into the urethra to be introduced, in order to fill by withdrawing 
freed volumes with liquid (perfusion). 

In order to ensure and the measurement only in sitting position of the female patient to accomplish not be able always a 
safe sealing, .wird further suggested that a tensioning arrangement is intended, by means of which the catheter pipe 
carrying the sealing means under a tension it is settable, which has the tendency to pull the catheter pipe out of the 
bladder and to press with it the sealing means against the internal urethra delta. The tensioning arrangement can be 
formed by a tension spring for example, which is stationarily embodyable with their end and can with its other end with 
the catheter pipe be connected. 

In order to ensure furthermore with the second execution form of the invention a time-expensivable withdrawing of the 
jacket pipe opposite the catheter pipe, is suggested planning a special retreat mechanism by means of which the 
catheter pipe is flexibly fixable to a large extent stationarily however and by means of which furthermore the jacket pipe 
is motor according to a given time course opposite the catheter pipe in the urethra withdrawable. 
Remark examples of the invention are described in the following on the basis the designs. 
Show: 

Figure 1 a schematic representation of a conventional measuring instrument also into the urethra introduced catheter; 

Figure 2a a pressure at rest profile of the bladder (broken) and the urethra (fully taken off); 

Figure 2b a stress profile of the bladder (broken) and the urethra (fully taken off); 

Figure 3 a first execution form of the catheter according to invention; 

Figure 3a a cut A-A t>y figure 3; 

Figure 3b a cut B-B by figure 3; 

Figure 4 a second execution form of the catheter according to invention; 
Figure 4a a cut A-A by figure 4; 
Figure 4b a cut B-B by figure 4; 
Figure 4c a cut CC by figure 4; 

Figure 5 another variant of the second execution form of the catheter according to invention, 
Figure a' a cut A-A by figure 5; 

Figur 5b einen Schnitt B-B durch Figur 5; , 
Figure 6 the catheter in accordance with figure 5 introduced to perspective representation, into the urethra and bladder, 
Figure 7 the catheter in accordance with figure 5, clamped into a retreat mechanism. 

In figure 1 are the bladder 1 and the urethra 2 of a Mrs. schematically shown. Into the bladder 1 a catheter pipe 3 is 
imported by the urethra 2. At the end of the catheter pipe 3 inserted into the bladder 1 is an opening 4, which forms the 
end of a line 5 led by the catheter pipe 3. The line 5 is connected with a pump 6, of which from liquid into the bladder 1 
can be inserted. Furthermore is at the end of the catheter pipe inserted into the bladder 13a pressure absorber 7 in 
form of a Microtransducers disposed. The pressure absorber 7 is connected by an electrical line 8 with a measuring 
instrument 9 led by the catheter pipe 3 for the measurement and recording of the bladder pressure. Further is in the 
middle range of the catheter pipe 3, which in the urethra 2 to lie comes, likewise as Microtransducer trained pressure 
absorbers 10 disposed. This is connected by an electrical line 11 with a measuring instrument 12 led by the catheter pipe 
3 for the measurement and recording of the urethra pressure. If the female patient coughs, then the internal delta of the 
urethra 2 is extended, like this by the broken lines is suggested, with the consequence that the liquid in the bladder 1 
arrives at the pressure absorber 10. The pressure absorber 10 measures therefore with cough impacts not only or even 
less the pressure surge, but also or essentially that, exercised by the closing muscle of the urethra 2 on it, which will 
transfer 1 by the increase in pressure in the bladder caused and from the liquid in the bladder over the funnel-like 
extension of the urethra 2 to it. becomes the catheter pipe 
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For the statement of a Inkontinenz the catheter pipe 3 is withdrawn in the urethra, in such a manner that the pressure 
absorber 10 in the urethra moves from the inside outward. In figure 2a is the dependence of the pressure measured by 
the pressure absorber 10 on the way put back in the urethra and/or. the time as fully taken off line represented. 
Comparatively to it the unchanged pressure of the bladder 1 is represented as broken line. Both lines become designated 
as pressure at rest profile. 

Figure 2b shows dependence of both pressure absorbers the measured of pressure again from the place of the pressure 
absorber 10 in the urethra and/or. from the time, if the female patient is arranged, repeats to cough. The cough impacts 
cause pressure surges at both pressure absorbers. The curves in figure 2b become as urethra stress profile (fully taken 
off) and/or. Bladder stress profile (broken) designated. 

How initially it described must be avoided that the pressure absorber 10 in the urethra 2 with pressure surges of the 
"liquid in the bladder T is subjectedrif this succeeds, then no Inkontinenz is present-in accordance with figure 2b if the 
highest pressure peaks of the urethra stress profile (fully taken off line) lie over the highest pressure peaks of the 
bladder stress profile (broken line). In the reverse case the closing force of the closing muscle of the urethra is smaller 
than the thrust force, with the consequence exercised of the liquid in the bladder, that a Inkontinenz arises. 

Figure 3 shows a first execution form of the catheter according to invention, with which a sealing of the internal urethra 
delta is possible. The catheter pipe 3 is directly here in principle trained, as the conventional catheter pipe in accordance 
with figure 1. Same characteristics are designated with same reference symbols. It is new that between at the end of the 
catheter pipe 3 disposed pressure absorber 7 and the pressure absorber 10 on the catheter pipe 3, angeordenten within 
the middle range, are a balloon 100 disposed. This is connectable over a line 102 with a pump 103 leading by the 
catheter pipe 3, from which a fluid, i.e. a liquid or a gas to the balloon 100 to be pumped can, so that this blows up itself 
and seals the internal muzzle range of the bladder 2 (see figure 1) against the bladder 1. Because of the balloon 100 the 
catheter cannot be withdrawn to the receptacle by stress profiles no more. In order to make the receptacle possible of a 
stress profile nevertheless, are in longitudinal direction of the catheter pipe 3 a number of further pressure absorbers 
llOa-HOe disposed, which are connected over by the catheter pipe leading lines Ula-llle with appropriate devices 
112a 11 2e for the measurement and recording of the urethra pressure. At the end of the catheter pipe 3 remaining 
outside of the urethra a hook 113 is for the springy attachment of the catheter, how is still described later this. 

Figure 4 shows a second execution form of the catheter according to invention, whereby elements, which are equal as 
with the catheter after figure 1 or figure 3 with the same reference numbers as there designated is. New it is here that is 
200 disposed on the catheter pipe 3 a shorter jacket pipe, which surrounds the internal catheter pipe 3 concentrically 
and is adjustable on this. At the Einfuhrende of the jacket pipe 200 diametrically oppositely two pressure absorbers 210, 
210 are ' intended, with which with withdrawing the jacket pipe 200 the urethra profile can be determined. The two 
pressure absorbers 210, 210 ' are over in the wall of the outside jacket pipe 200 running electrical lines 211, 211 ' 
connected with measuring instruments 12, 212 \ with which the pressure in the urethra can be measured and noted. 
Also here again 3 disposed pressure absorber 7 is and both at the end of the jacket pipe 200 pressure absorbers present 
210.210 ' on the internal catheter pipe 3 a balloon 100 disposed between at the end of the internal catheter pipe, which 
can be filled in the way described in connection with figure 3. To mention it is still that at the end of the jacket pipe 200 
remaining outside of the urethra a driver ring is aneordnet, which serves for the retreat of the jacket pipe, as this is still 
described later. 

In figure 5 a variant of the second execution form of the catheter according to invention is shown in accordance with 
figure 4. Also here same elements as there designated with the catheters in accordance with the figures 1.3 and 4 again 
with same reference numbers as are. The catheter consists here again of an internal catheter pipe 3 and an outside 
jacket pipe 200 adjustably disposed on it. Ferner ist auch hier nachst dem Ende des inneren Katheterrohres 3 ein durch 
das Katheterrohr fullbarer Ballon 100 zum Abdichten der inneren Harnrohrenmundung vorgesehehen. It is new that the 
pressure absorber which can be planned at the end of the internal catheter pipe 3 is formed by an opening 307, which is 
connected by a line 308 with a measuring instrument 9 running by the internal catheter pipe 3 for the measurement and 
recording of the bladder pressure. It is furthermore new that at the Einfuhrende of the jacket pipe of 200 pressure 
absorbers which can be planned is likewise as opening 310 trained, which is connected by a line 311 with a measuring 
instrument 12 running between the internal catheter pipe 3 and the outside jacket pipe 200 for the measurement and 
recording of the urethra pressure. Urn in die Harnblase 1 Flussigkeit einfuhren zu konnen, ist hier zwischen dem 
ausseren Mantelrohr 200 und dem inneren Katheterrohr 3 eine weitere Leitung 305 vorgesehen, die am Einfuhrende des 
Susseren Mantelrohres 200 in eine Offnung 304 miindet. At the other end the line 305 is connected with a pump, which 
promotes the liquid, which is to be introduced into the bladder. If the outside jacket pipe 200 is withdrawn for urethra 
pressure measurement, then liquid can be delivered subsequently over the line 305 and the discharge opening 304, 
which adjusts the area freed by withdrawing the jacket pipe 200 in the urethra. The line 305 serves therefore also as 
perfusion line. With 302 a gasket between the internal catheter pipe 3 and the outside jacket pipe is 200 designated. 

Figur 6 zeigt den in Figur 5 dargestellten Katheter schematisiert in perspektivischer Darstellung, eingefuhrt in die 
Harnblase 2 und die Harnrohre 1. Same elements were provided also here again with same reference symbols. Neu 
gegenuber Figur 5 ist eine auf dem inneren Katheterrohr 3 vorgesehene Skala 402, an welcher der Ruckzugsweg des 
ausseren Mantelrohres 200 durch die Harnrohre 2 gegenuber dem inneren Katheterrohr 3 abgelesen werden kann. It is 
furthermore new that by means of a tension spring 400 on the internal catheter pipe 3 a tension is exercised, which 
presses and thus reliably seals the blown up balloon 100 against the internal urethra delta independently of the 
situation, in which the female patient is with the examination. The tension spring 400 is on the one hand stationary and 
on the other hand at the hook 113 attached present on the outside end of the internal catheter pipe 3. 

Figure 7 shows a retreat mechanism, with which a temporally controllable retreat of the outside jacket pipe 200 opposite 
the internal catheter pipe 3 is possible. With 500 a stationary engine housing is designated, attached at which the 
tension spring is 400 with an end here. The other end of the tension spring 400 attacks again at the hook 113 at the 
outside end of the internal catheter pipe 3. Von dem Motorengehause 500 geht eine Tragerschiene 501 aus, auf der ein 
Mitnehmer 502 verschiebbar angeordnet ist. The driver stands with the driver ring 201 planned at the outside end of the 
jacket pipe 200 in interference. Within the carrier rail 501 runs a not visible spindle, which is propelled by the likewise 
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not visible engine in the housing 500. The spindle runs in a link body connected with the driver 502 with the 
consequence that the driver 502 is withdrawn on turn of the spindle. It is naturally also possible to withdraw the whole 
carrier rail 501 for example, if it is designed as rack and combs also one of the engine propelled gear wheel. 
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1. Catheter for the blowing and urethra pressure measurement with the human beings, in particular with females, 
consisting of a catheter pipe with a first pressure sensor at its end which can be inserted into the bladder and at least a 
second pressure sensor in its middle range, which comes to lie after inserting of the catheter pipe in the urethra, 
characterised in that at the catheter pipe (3) between the first pressure sensor (7, 307) and the second pressure sensor 
(10, HOa-llOe, 210, 310) means to the sealing of the internal urethra delta intended is. 

2. Catheter according to claim 1, characterised in that the means to the sealing of the urethra delta by on the catheter 
pipe (3) a disposed and over this with fluid a fillable balloon (100) from the outside is formed. 

3. Katheter after one of the preceding claims, characterised in that in the middle range of the catheter pipe (3) in tubing 
longitudinal direction several pressure sensors (10, HOa-llOe) disposed are lying one behind the other (Fig. 3). 

4. Catheter according to claim 1 or 2, characterized thus, daB the catheter pipe (3) by one opposite this adjustable 
casing tube (200) is surrounded, at its end the second pressure sensor (210,310) is (Fig. 4-7). 

5. Catheters according to claim 3, characterised in that in the middle range of the catheter pipe (3) in tubing 
circumferential direction of at least two pressure sensors disposed are. 

6. Catheters according to claim 4, characterised in that at the end of the casing pipe (200) in tubing circumferential 
direction of at least two pressure sensors disposed are (Fig. 4). 

7 Katheter after one of the preceding claims, characterised in that the pressure sensors in an educated manner by 
Mikrotransducern (7,10,110a-110e, 210) are outward led their leads (8,ll,llla-llle, 211.211 '), by the catheter and 
with pressure gauges (9,12) are connectable (Fig. 1-4). 

8 Catheters after one of the preceding claims, characterised in that the pressure sensors by openings (307,310) are 
formed, which form the output of by the catheter lines (308,311), led outward, which are connectable with outside 
pressure gauges (9,12) (Fig. 5-7). 

9. Katheter according to claim 3, characterised in that at the end of the catheter pipe (3) an opening (4) is intended, 
which forms the output of one by the catheter pipe (for 3) led line (5), which is connectable with a pump (6) to the 
insertion of fluid into the bladder (1) (Fig. 3 and 4). 

10. Catheter according to claim 4, characterised in that at the end of the casing tube (200) an opening (304) is 
intended, which forms the output of one by the casing pipe (200) for led line (305), which is connectable with a pump 
(6) to the insertion of fluid into the bladder (1) or to the perfusion of fluid into the urethra (2) (Fig. 5-7). 

11-catheter after one of the preceding claims, characterised in that a cocking mechanism is intended, by means of which 
the catheter pipe (3), carrying the sealing means, is settable under a voltage, which has the tendency, the catheter pipe 
(3) out of the bladder (1) to pull and with it the sealing means against the internal urethra delta to press (Fig.6 and 7). 

A t0P i2. Catheter according to claim 11, characterised in that the cocking mechanism by a tension spring (400) is formed, 

which is connectable with their end stationarily embodyable and with their different one with the catheter pipe (3) (Fig 6 
and 7). 

13 Catheter according to claim 4, characterised in that a retreat mechanism for withdrawing the casing tube (200) 
opposite the catheter pipe (3) is intended, by means of which the catheter pipe (3) is flexibly fixable to a large extent 
stationarily however and by means of which furthermore the casing tube (200) is motor according to a given time course 
opposite the catheter pipe (3) in the urethra (2) withdrawable. 
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0 Ketheter air Blaeen- und Hamdruckmeaeung. 

0 Bn Kfltheter ar Btoeen-und HamdrudonesaunQ 
beim Manschen bestott 8U9 elnam Kathatamohr (3), 
daa aelnem BnfOhfende etnen DnJckeufneHmer 
(7,307) aufwraL Femer bM 1m mlfflaren Bereft) 
dec KuUwlauuUea (3) entwedar In 
RohrttngsrichtunQ mahrara wafer* Dmckautnehmer 
OailOe-nOa) anpaordnat odar auf dam KaJheter- 
rohr befindet ©Ich tin verachtebbanae Manrtnohr 
[200). an daaaan EnfOhmnda ein waterer Bmckaufc 
nehmar (210,310) angeordnot iat Zwischan dam am 
BrrfQhrende dee Kathetennohree (3) befindBchen 
Dmctauffnehmar (7307) und denKden) wefteren 

aDruckaufnehmor(n) fl 0,1 10e-110e£1 0,310) 1st aln 
MfteJ zum AbdtaMan dar Inneren 
O HamrChrenmOndung vapeaehen, daa vorzygsweiae 
2 von *tnem ^ etnemn FUd fiWbanan Bdtan (100) 
•getoUdet tot 

8 




uo/uo zvvv u:ui r ft A u*g o^oo ao^w 



0 258 690 



jfartheter zur BtoerMmd Hamdruckmesauno 



Ote Erflndung betrtftt efaian Katheter zur 
BJasen-und Hvrv0hrwulruokme8BunB belm Men- 
schen. fnsbeaondere bef Frauen, bestehend aus 
einem Kat heter rohr mtt etnem eraten Pmckaufneh- 
mer an celnern in die Hamblaaa einzufGhrenden 
Enda und mindastene einem zweftan Druckaufnen- 
mar In eeirtom mfttfaren Berefch, watcher nach 
dessen BnfQhran daa Ktfhetefiohrea m der 
HamrBhre zu Began kommt 

Katheter dar hfer betrachtpten Art tnden An- 
wendung zur Metaung etnas Hanvflhrenruhe-und 
•stmBproffles bel te m Wawfaen te n Menechen. Har- 
nlnlconflnenz tat der medtzlnlache Begrtff dafOr, daB 
aus der Hambtaa efnee Menschen, nsbeeondere 
alner Prau Ober dla Kenrthrt antgegeo sehan 
(ihrem) Wilton Urtn austnU Dla Intamtfnenz ha inn 
wocentfichan 2*4 Ureachen. Die eina Ursacha tet 
blasenbecflngt Ola andara Uraech* rat ver- 
schluflbedlngt Die blaaanbedingta Uraacha karm 
mecflkamantea bahandat warden. Dla van- 
schtufibdingta Uraacha artordert eane operative 6a- 
handlung. FOr dan Arxt let aa erfbrderflch, heraua* 
zuflndan, welcha dar balden Ureachen vorliegt be- 
vor die BehandJung ai d fran omm en wfrd. 

Um die Uraacha zu ermtaetn, wfrd der Kathatar 
in die Hamrflhra eh ge fttis l, ao daB sein vordsras 
End© In die Hamslaae hlnafnragl Dann wind dar 
Kalheter zur Drucfcrnessung Isngsam 
zurOckgatogaa Balm ZurOefczlahan wind dla Patia* 
ntin aufgefordert mehrfach zu hustan. Dunch die 
Hustensffifie soft elneraefe impulsartlg Druck auf 
die Blase ausgeObt warden, und andareraefe sofl 
dar SchfteBmuske) dar HamrChre veianlaJt warden, 
die Schfefikraft knputeartig zu erhdhaa B&kfe 
Druckaufnehmer maiden demeotsprechend bel Kb> 
stenstOfian ainan arhShten Druck. Dke von dam am 
Enda dec Katheterrohres stammenden Druckspfr 
ton aind wfihrend daa Harauazlahena daa Katheter- 
rohres etwa gletch hoch. Die von darn am rnittteren 
Baralch daa Kathaterrohrea beflndnchan Druckauf 
nehmar etammenden Druckspftzan Began auf elner 
gewOlbten Kurve. Dlaa wM damh erklfirt da£ die 
SchtleBkraft dea SchBaBmuekete dar Hamr6hra or* 
aafahSnglg und etwa bn mfttJaren Bereidi zwischan 
dan beiden MOndungen am grCften let Dfeaam 
sog. Ruhednjckprofl Obartagam s&i dam die 
Druckspftzan, Om naeh dar bteher sflgemetn vertre- 
teoen Auffassung tva Uraacha dartn haban. daB 
dla SchBa/Horall daa SchfleJmuakate bal Nu- 
nenstoBen Imputofig arMht watl Vargleicht man 
nun die durch w te dernotta HuatanatdBa VBrursach- 
ten DruckprofHa dar bafdan Druckaufnehmer. die 
auch als StrefljjrcfBa bezalchnoi warden, ao ergUjt 
stch nach der bate ga f te nd an Auffaaaung dam 
2wingend dar Nachwate fQr aine verachkifibcfingta 



kikontfrtenz, wenn die hochsten Druckspftzan daa 
HamrChi^natrBapTofllaa, daa von dam im mlttteran 
Benaich des Katheterrohraa angeordnatan Drue* 
„ kaufnehtnor atammc niedrlgar ahd ale die entspra- 

9 chenden Dructapton daa HambfaaanstreBproflles, 
das von dam am Enda dee Kathetanohrea befindS- 
chan Druckaufnehrner atammt Diee daehab, wail 
dam der von dar Hamblaaa auf den Schfefimusfcet 
wlrkanda nDseigkattadruok grCear let ate dar 

to SchJieBdruck dea SchneBrnuskate. 

Trotz diaaar achainbar alndeutlgan phyataB- 
schen VerhfiHnisae muBto hvner wlader teatpacta H 
warden, daB die aus dan MeBargabnlaaan gezoge- 
nan 8chl0aaa botreffond daa Vorllagen ainar Inko- 

18 rrtinenz ntcht mil den t&taichUchen Unischvi 
VarhEltnlaaan Qbaragnafimman. MH andaran Wor- 
ten ( in FBHen wo der Hamrdhrondnjck den Blum- 
druck bel HustanalQBan ObaraHag. ksnnta ttnfach 
Wcontinenz tDstgesteOt waiden und umgakvhri 

2D Dar Erftndung Hegt die Aufgaba zugrunda, aJne 
M6glchkoft zu schaften, um autgrund dar mlt ah> 
am Kathatar dar elngsngs beachriabenan Art a^ 
2ieHan MeBargabnlsae elndautlga Auacagen Ober 
die VerschHiBkrSfta machen zu kfinnan. 

n Zur LBeung der AutgabanataDung wbd verge- 
schlagan. daB an dem Kalhetanohr zwischan dem 
aratan Druckaufnahrnar und dam zwelten Druckau^ 
nehmar eJn Mrttel rum Abdichtan dar Inneran 
HamrfihranmQndung vorgasahon wkd. 

ao Die Erfindung pent von dar Erkenntnis aus. daB 
Unsache fur daa Entstehen dar Dr u d ap te an aoiaa 
Hami^hranalrBBpromaa nlcht allaai dk k>ai Hu- 
etanstdBen Impulaartig erhOhte GchBeBkiaft daa 
SchJteBmuskats der HamrShra let eondam daj 

J6 aine weHera Komponente hinzufcocnmL Dieaa wai* 
tare Komponente hat hm Uraacha dartn, daB atoh 
bei einem HustanstoB die HamrShra von ihrar fatna- 
ran MOndung her kurzMsflg trtchtararflg erwehert 
wodurch unter Druck stahenda WDaalgkat (Urtn 

40 odar eina In cte Blase etngefDhrta MeBnOsaigkalQ 
sua der Harnblase an den km mltberan Derafch daa 
Kathaterrohres benndfidion Druckaufnehrner 
gelangt Wann dla HamrdhrarwnDncaa^ arflndunga* 
gemSB abgedidttat wird, ao wfcd die erwfihnte wai- 

41 tare K o mponente eUmlnteft 

En© einfache und zweckmS^ge MSgfchkait 
zur prakttschen Raaitolerung daa arfindunga- 
gam&Ban Vorschlages torn darki bastahan, daB 
das Mhtel zum Abdtahten dar HamrShranmOndung 
90 von afnem auf dem Kstheterrohr angeordnatan und 
Ober dieses von eiiflen mlt ainam RuJd fQflbansn 
BaJton geUldat let 
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Es set an dteser Stelte bemerkt, dei Balftonfca- 
thoter, die audi dto Hamr&hrenmOndung abdloV 
ten, bekarmt Bind, m diesen bekannten Balbnke- 
thetem kann jedoch nicht der Druck to der 
HamrChre gemessen warden. Die weeentllche 
erfindertsche Leistung wird deshaJb darin gesehen, 
die MOgUchkert der Abdicating, beiapletewetae 
durch einen Baton, bei einem (Catheter der e*n- 
ganga beschriebenen Art vorzuaehen, mft dam 
sowohl dor Druck In der Blase ab auch der Druck 
In dar Hamrdhre atetatarttig gemeeson warden 
soft. Um *u der erllncKjngagamUen L5aung zu 
kommen, muBte erst die oben beacMebene Er- 
kenmnla Qber dia Ursache Mshertger Fehlschinase 
bei der Auswertung der Meflergebrfese gowoonen 
warden. 

Da daa Mtttet zum Abdicfrten der inneren 
HarrvehrenmOndung, wte beechdeben. an dam Ka- 
theterrohr vorgesehen warden soil 1st es techntech 
nicht mCglteh, das KatheienrDhr 2ur ErmitBung das 
HamrOhmrwtreBproWea, wie biatwr, bel der Mee- 
sung zurOckzuaehen. Um dennoch em Strefiprofll 
Ober die Unga dar HamrChra zu erhalten. wtrd 
gemfiB emer ersten AusfuTnirgsform der Erfindung 
vorgeachlagBfu dej Im mrtttoren Berelch dea Ka- 
theterrohrea In RohrBngsrlchtung hlrrtereinartderfie- 
gend mehrere Druckaufnehmer angeordnet Bind 

Ene zwefte AusfDhrungafDrm kann darin bestfr- 
hen, del daa Katftoanohr von einem gegenQbar 
dlesem verachlebbaren Mantalrohr umgeben 1st an 
dessen Ende sich dar zweito Druckaufnehmer be- 
findet WMhnend daa Kametenrohr bal der Meaeung 
in seiner abdldnenden SteOung verbleibt karm 
dann daa Mantelrohr zurOckgezogen werden. 

En weFterer Vorsctiteg zur WorterbMung dea 
erflndungsgemfiBan Katheters kam bei der ersten 
Ausfuhrungsform darin beatahen, dai Im mltfaen 
Berelch das Katheferrohros In Rnhrurnfangcrich- 
tung mindeatena zweJ Drudcaufnehmer angeordnet 
werden. Der gtefche Gadanke auf die zwefte 
AusfQhrungsform angeordnet bedeutal dej am 
Ende dea MantaJrohrea In r^nrnrenp^rlchtung 
mindeatena zwel DnjckBufnehmar angeordnet sind. 
Vorzugswetee werden die beiden Druckaufnehmer 
diametral gegenOJberlleoend angeordnet Daounch 
1st ea m5gSch, den Hamrdhrendnjek nicht nur an 
eJner Stella der HamrOhrenwandung. belspieb- 
weiae oben zu meesen, eondem oben und unten. 
Em derartlge Mesaung karm von wissen- 
echBffflchem tnteresse setn. betapletswelee um etna 
Senkung der Hs/nrChrenhlntBrwand festrustetien. 

Die Druckevrfnehrner kflnnen. wte bekannt von 
Mic rotransd ucem gebildet eeta, deren Arv 
echlufileftungen durch den Katheter nach euflen 
gefQhrten und mtt DrucfaneBgerfitan verbindDer 
sind. Artematfv dazu tet ea fiber auch m&gtch, die 



Druckaurnehmer duroh Sfthungen zu reaJlaieren, 
die den Ausgang von durch den Katheter nach 
au^en gefOrvte Leltungen bllden, walche mh 
bufieren Druckmefigerften verbindbar sind. 

6 Bei der ersten Auefflhrung^rorm dea erfln- 

dungsgemaBen Kathetera kann femer, wie an aich 
bekamt am Ends dea Katheterrohrea eine Oftnung 
vorgesehen warden, die den Ausgang ainar durch 
das Kafteterrohr gefQhrten leitung bidet wefche 

to mil eJner Pumpe zum BnfUhren von FIQasrgkart ti 
die Hemblase verbindbar tat FOr ale zwete 
AuefDhrungatorm dea erflndungagemABen Katha* 
ters wird demgegenQber vorgeschlagen, del die 
Offnung den Ausgang elner durch das Mantelrohr 

78 gefQhrlen Leitung bildet wobei de Leftu^j wieder* 
um mil elner Pumpe zum ElnfQhren von FIDsslgkeh 
in die Hemblase verbindbar let Da daa Mantelrohr 
hier zurockgezogen wird, kann Ober die erwiJvtta 
Crfhung bzw. Leitung zuefitzllch noch FlDaaJgkert ai 

so die Hamrdhne efngelettet werden, um das durch 
das ZurOckziehen frelwerdende Voiumen n4t 
ROeoigkeH zu fQllen (Perfusion). 

Um stats etna etchers Abdfehturq zu 
gewfihrtelsten und die Messung nicht nur In attzen- 

29 der Stellung der Predentin durcWOhren zu 
kBnnen,.wird wetterhrn vorgeechboen, daj eine 
SpanneMnchtung vorgesehen 1st mfcteia wekcher 
das daa Abdlcrrtmteel tragende Katheterrohr unter 
eine Spannung setzbar 1st die die Tendanz hat 

so das Katheterrohr bus der Hambtese hereuszuzla* 
hen und damtt das Abdlchtmrttel gegen da irmere 
HamrfhrertmOndung zu preesen. Die Spannelnrlctw 
Umg kann beiapieteweise von elner Zugfeder gebrV 
det ssin. die mft Ihrem einen Ende ortstesi vensrv 

X kerbar tat und mtt Ihrem anderen Ende mtt detn 
Katheterrohr verbunden werden kann. 

Um bei der zwerten AuslOhruncaform dar Ertn- 
dung ein zeltsteuerbarBS ZurOckziohon des Mantel- 
rohrea gegenQbar dem Katheterrohr zu 

« gewghrleiaten. wird femer vcrgeschlegen, eine ape* 
zieDe RDckzuoselnrtchtung vorzuaehen, mrttola wok 
cher das Katheterrohr wettgehand ortafeet fiber 
elasUach fbderbar 1st und mrtote walchar femer das 
Mantelrohr motonech eritsprechend alnem vcrpe 

4e gebenen Z^tvedauf gegen Ober dem Katheterrohr 
in der HarnrOhre zurOckzlehbar let 

AusfQrmjngabeispielB der Erfindung werden 
nachfolgand anhand der Zalchnungan beachrteben. 
Eszaigen: 

so Rgur 1 eine achemattache DersteDung elner 

herkommfichen MeBanordnung mtt In die 
H&mrdhfS elngefOnrtam Ketheter; 

Rgur 2a ein Ruhedruckprofil dar Hemblase 
(gestrlc h elt ) und der HamrShre (vol] ausgazogen): 
ib Rgur 2b etn GtreBprofU der Hemblase 

(gestrlchelt) und der Hamrtihre (vol! eusgezogen); 

Figur 3 eine enrte AuetOhrungsterm daa er- 
findurtgsgern£Ben Kathetera; 
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Rgur 36 eincn Schnrtt A-A durch Rgur 3; 

Rgur Sb einen Schnltt B-6 durch Flgur 3; 

Rgur 4 6ne zwerte AuEfDhrungsfonn des 
erflndungsgemSfien Kstheters; 

Rgur 4b einen Schnltt A-A durdi Rgur 4; e 

Rgur 4b elnen Schnltt B-B durch Rgur 4; 
Rpur 4C einen Schnltt C-G durch Rgur 4; 

Rgur 5 ding endere Variants der rwefton 
AusfQhrungsform des erfindungsgemUon Kama- 
tars. to 

Rgur 56 elnen Schnltt A-A durch Rgur 5; 

Rgur 5b ©men 6chnrtt B-fi durch Rgur 5; 

Rgur 6 den Katheter gemAfi Rgur 5 In 
percpektivtschar Dwtelkmg, eingafOhrt fn die 
HamrShre und Harnhtaia; is 

Rgur 7 den Katheter gomfiS Rgur 5, einge- 
spannt In sine RDclcoigeeinjfcfttung* 

In Rgur 1 rind cfle Hamblase 1 und die 
HamrShre 2 einer Raj achemafach dargesteftt In 
die Hamblase 1 tet durch <fie HamrChre 2 eln » 
Katheterrohr 3 efngefOhrt An dem In die Hamblaee 
1 elngefOhrten Ende des K at het e r rohres 3 beftndei 
aieh elne Cffnung 4. die das Ende einer durch das 
Katheterrohr 3 jgefuhrten Leftung 5 bildet Die Let* 
tung 5 1st mft einer Pumpe 6 vertwnden, von 25 
weteher a us ROssigkeft In die Hamblase 1 ern- 
gefOhrt werden kern. Femer 1st tn dem In die 
Hemblase 1 efngefQhrten Ende dee Kathoterrohres 
3 eln Druckaufnehmer 7 In Form elnes Mlcrotrans- 
ducers angeordnet Der Druckaufnehmer 7 ist Gber so 
eJne durch das Katheterrohr 3 gefUhrte etektrische 
Letting 8 mft einem MeftgerBt 8 2ur Messung und 
AuteeSchnung des Hambtesendruckes verbunden. 
Werterhln Ist tm mitOeren Bereich des Kajhelerroh* 
— res 3, der m der HarorChre 2 zu Begen kommt eln * 
ebenfafts als Mlcrotransducer ausgeWWeter Drue 
kautnehmer 10 angeordnel Dtesar Ist Gber eine 
durch das Katheterrohr 8 geflJhne etektrteche Let* 
tung 11 mi efnem Meflgerit 12 zur Messung und 
Autzeichnung des rtanrOhrendnjcfcee verbunden. <o 
Wenn die Psttentto hustet so wlrd die Innere 
MQndung der HamrShre 2 erwetort wie dies durch 
die gestrtchetten Unlen angedeutet 1st, mh der 
Fc4ge, dafi die In der Hamblase i beflndflche 
ROssigkeft an den DrucJiauTnehrnor 10 getengt Der m 
Drucfoufnefarner 10 mitt dernnach bei Hu- 
ctertstOfen nlcht nur odor eogar weniger den von 
dem 8c^neBmusW der HarnrChre 2 auf hn aue- 
geQbten DruckstoA, sondem auch odor Im wesentS- 
chen denjenlgen, der durch die Druckerh9hung In $0 
der Hamblase 1 verureacht und von der In der 
Hemblase beflndVchen RDeslgkett Qber die trier**- 
rarttge Erw eft eru ng der Hamrdhre 2 auf Inn 
Qbertrsgen wlrd. wlrd das Katheterrohr 

. Zur Festsfelhing einer I nto n Hn e m wird das Ke- ss 
theterrohr 3 In der Harnrfihre zurQc4qge2ogen» 
derarU dafi der Drucfcaufnehrner 10 in der 
HamrChre von tnnen nach euBen wendert In Rgur 



2a rst die AbhSngigkert des von dem Druckaufneh- 
mer 10 gemessenen Druckes von dem In der 
HamrChre zurGcfcgetegten Weg taw. der Zeft sis 
vol! ausgeaogene Unie dargestefli Vergletchswetee 
daaj ist der unverSnderte Dnxk der Harnblaee 1 
als gestrichefte Unie dvgestettt BeidB Unlen wer- 

den els Ruhedruckprofn beaechnel 

Rgur 2b_ zeigt die AbhSngrgkert des von den ■ 

beJden Druckautnehmem gamossene Druckes wis* 
derum vom On dec Druckaifnehmere 10 In der 
HemrOhre bzv*. von der ZeK. wenn die PaSenSn 
veranlafil wird, wlederhort zu hasten. Die Hu- 
stsrtstfi^e verursachen en beiden Drudcaufnehmem 
DruckstOfle. Die Kurven in Rgur 2b werden als 
Hamr^hfDnstre^profil (voH ausgezogen) bzw. Hanv 
bfaBenetre0profl) (geetrichelt) bexetehnet 

Wis erngangs beschrleberv muB vormieden 
warden ctafi dor Druckautiahrner 10 In der 
HamrGhre 2 mft Druckst60en der In der Harnbtae 
1 benndAchen RDssigkeit beautechlagt wird Wenn 
dies geBngt eo tegt gemfij Rgur 2b derm keeie 
rnktMitmena vor, wenn die hSchsten Druckspttzan 
des HamrBhrenitreeprofiJes (vol auagazogene 
Unie) Ober den hochsten Drucleprtaen des Han> 
blasenstreiproflles (gestrtchehe Unie) Degea kn 
umgekehrten FsDe ist de SchleAasft des 
BchDefimuskele der Harnrdhre gerlnger els die von 
der ROssigkeft in der Hamblase ausgetibte Druak- 
krarl mh der Folge, daB elne hkontlnenz auftrttL 

Rgur 3 zeigt erne erste AusfOrvungstorm des 
erfindungsgemSBen Katheters, mft dem efne Ab- 
dlchtung der Inneren HamrOhrenmOndung mSgllch 
1st Das Katheterrohr 3 1st Mer Im Prtndp gteteh 
ausgebndel wle das herkfimmDche Katheterrohr 
gemSB Rgur 1. Gleiche Merkmale smd mtt gtor 
chen Bezugszelchen bezelchnet Neu 1st. daj zwft- 
schen dem am Ende des Kathetarrohr as 3 an- 
geordneten Druckaulnehmer 7 und dem Im mrttte* 
ren Bereich angeordenten Dructeutnehmer 10 aut 
dem Katheterrohr 3 ein Ballon 100 angeordnet let 
Dieser Ist Ober erne durch das Katheterrohr 3 
fOrvende Leftung 102 mft einer Pumpe 103 ver- 
bindbar, von welcher sua etn Fluid. dA efene 
ROssigkeft Oder ein Gas si den Ballon 100 
gepumpt werden kann, so del closer rich aufWiht 
und den Inneren MOndungsbareich der Hamblase 2 
(slehe Rgur 1) gegen dto Hambtese i Mn abdich- 
tet Wegen dee BeJtone 100 kann der Katheter ar 
Autnahme von Streaprofllen nicht mehr 
zurOckgeaogen werden, Urn dennoch die Aufnah* 
me elnes StreBprofiles zu erm&gfichen, rind In 
Langsnchtung das tetfheterrohres 3 elne Flerha 
werterer Druckaufnehmer liOe-HOe angeordnet 
die Uber durch des Katheterrohr fUhreode Lsh 
tungen 11la-11le mft entEprechenden Gerfitan 
n 2a 112a, zur Messung und Autzeichnung des 
Hernr5hrendnxkes verbunden alnd. An dem 
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auflerhalb der Harnrohra btelbenden Ends dee Ka- 
theterrohrea 3 beflndet steh etn Haken 113 rur 
fedemdon Befastigung dcs Katheters. wie dies 
spSter noch beachrieban wird. 

Frgur 4 zefgt afna Zweite Austuhriingstorm dec 
erfirtdungegernfiBen Katheters. wobel Etemeote. die 

Bgur 3 mft den gleichen Bezugsziffern wie doit 
bezefchnet Bind. Neu bt Ner. dai auf dem Kathe- 
terrahr 3 ©in kDrzerw Mantatrahr 200 angeordnat 
1st, das das Inner© KametBrrohr 3 kon zantrts ch 
umgibl und auf cfesem verachfebbar 1st Am 
EinfOhrende dea Mantefcpohrss 200 Bind diametral 
gegonOberflegend zwoi Druckaiitnehmer 210, 210* 
vorgesehen, mft denen beim ZurOckztehen des Ma- 
rrteJrohrea 200 daa Hamr ghr anproB ormttteft war* 
den ksna Die beiden Druckaufnehmer 210, 21 C 
slnd Ober in der Wandung doa flufleren Mantelrofv 
res 200 vertaufende etektriache leflungen 211, 211* 
mft MefigerSton 12, 212* verfaunden, mJt denen der 
Druck in der Hamr6hre gemaaaan und airfgezelch- 
net warden kann. Auch hler let wtederum zwlschen 
dem em Ende daa fnneren Kaiheterrohrea 3 an- 
geordneten Oruckairfnehrner 7 und den beiden am 
Ende dee Marrtelrohraa 200 befind&chen Druckauf- 
nehmem 210.210* auf dam Inneren Kathetarrohr 3 
ein BaJton 100 engeordnet dar In der fm Zu&env 
menhang mil Rgir 3 beachrfebenan Wetee pefQIIt 
werden kana Zu arwShnen let noch. dai an dem 
aufierhalb der HamrOftre verblelbenden Ende dea 
Mantelronms 200 etn Mftnehmerrtng anecrdnel 1st, 
der zum ROckzug daa MantaJrohree dient, wie dies 
spacer noch eriautert wird. 

m Rgur 5 tot etna Variant* der zwertan 
AusfOhrungstorm "daa erfindungsgemfiBen K&the* 
tare gomflfl Flgur 4 gazeigt Auch hler rind gleiche 
Oemertte wie bet den Kathetam gemafi den Rgu- 
ren 1,3 und 4 wtederum mft gtofchen Bezugszfflero 
wto doa bezefchnet Der Kstheter beeteht hter wie- 
denim sus etnem inneren Katheterrohr 3 und Bin- 
em darauf verachiebbar angeordneten fiu&eren Ma- 
melrohr 200. Femar bt auch Ner n&chst dem Ende 
dea inneren Katheterrohrea 3 Bin durch daa Kathe- 
terrohr fODbarar Ballon 100 zum Abdfchten der in- 
neren HamrfthrenrnOndung vorgeeehehen. Neu 1st 
dai der am Ende dea Inneren Ketheterrohres 3 
vorzuaehende Dnjcfcaufrtehmer von elner Offnung 
307 gebifdet tat, dte Ober etna durch daa Inn ere 
Katheterrohr 3 vertaufende Lettung 308 mft einem 
Meflgerttt 9 zur Meaaung und Autzelctmung dea 
Hambtoendructea verbunden 1st Neu 1st femar. 
dai der am BnfOhrende dea M ante Iron res 200 
vorzusehende Drudoufnehmer ebentaJte ate 
fifmung 3i0 ausgebUdet tst, die Ober elne rwt- 
schen dem Inneren Kathatertohr 3 und dem 
flufieren Mantelrohr 200 vertaufende Lettung 311 
mh einem Me &ger it 12 zur Meaaung und Aufzeicn- 
rung daa Hanvghrendruckae verbunden ist Um in 
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die HamW&se 1 RDssigkert elrrfDhren zu kfinnen, 
Ist hler zwisehan dem fiuBeren Mantelrohr 200 und 
dem. avww Kidheterrphr 3 eine werrera L6rtung 
305 vorgesehen, die am EinfOhrende das fiufieren 

1 Mentelrohrea 200 in eine Offnung 304 rnOndet An 
dam anderen Ends iat die UHung 305 m» etnar 
— Pumpe_verbundea-wfche dte-FlOaeigkBrt fOrdart 
dre in die. Hambtese eingelertat^werden eoll Wenn 
daa fiufiere Mamekohr 200 zur 

to HamrohrerKjruclmesagng zurQc^pezogen wind, ao 
kann Ober (fie Leftung 306 und da Aua- 
str6mfifmung 304 RDaaigkaH nacngenefert werden, 
weiche den durch das ZurDckzlehen dea Mantel* 
rohrea 20O tn der Hamrfihre frelwerdenden FUum 

n auagleichL .DIe Lettung SOS dtent demnach auch 
als r^rfuatonstettung. MR 302 tot ein Dfchtungartag 
zwiachen dem inneren Katheterrohr 3 und dem 
fiuflemn Man telro hr 200 bazejehnat 

Rgur 8 zelgt den In Rgur 6 dargeetenten Ka* 

so theter echematisiert in perspeloMscher Cterstelung, 
eingefOhrt In die Hembleee 2 und die HamrOhra 1. 
Auch hier slnd gletche Dement© wiedemm mft 
gteichen Bezugazelchan versehen worden. Neu ge- 
genGber Bgur 3 Ist eine auf dem inmran KathetDr* 

as rohr 3 vorpeaehene Skala 402. an welcher dai 
ROckzugcweg dee SuBeren Manteirohrea 200 durch 
de Harnrdrtra 2 gegenOber dem Inneren Kathetar- 
rohr 3 abgeleaen werden* kann. Neu let femar, dai 
mrttete elner Zugfeder 400 auf daa rnnere Kathetar- 

90 rehr 3 elne Zugapannung auegeOrjt wind, die dan 
aufgebiahten Ballon 100 gegen (fie Innere 
HamrChrenmOndung prefit und dadurch akher ab> 
dlctrtd und zwar unabh*nglg von der Laga, in der 
eteh die PaDemtn be! der Untarauchung befindet 

s& Die Zugfeder 400 Ist emeraerts ortstaat und ande- 
rereetts an dem am fiufieren Ende dea enneren 
Kfitheterrohree 3 befindhchen Hakan 113 betasfigt 
Rgur 7 zeigt eine ROdeugseinn'chtung. mft der 
etn zaftflch ateuerbarar RDckzug dea Bu8eren Ma- 

40 mBlrohrea 200 gegenOber dem imeren Katheter- 
rohr 3 mdgllch ist MJt BOO let etn ortsfoetas 
MotDrengehfiuse bezetchnet, an dam rear (fie Zug- 
feder 400 mft efnem Ende befesflgt bt Daa andara 
Ende der Zugfeder 400 gmfft wtederum an dem 

49 Hakan 113 am fiuAeren Ende dee Inneren Kathetar- 
rohrea 3 an. Von dem Motofengehauaa 500 geftt 
eine Trtgeracnlene 501 aus, auf der em Mrtnehmar 
302 v enx We b bar engeordnet let Der Mrtnahmer 
stern mft dem am fiufieren Ende dea ManMrohriSB 

so 200 vorgeaahenen Mrtnehrnernng 201 ki BngrHt. 
Innernalb der Trfigerachtene 501 verfiuft etna nfcnt 
sthtbere Spindel. die von dem abenfsAs nkftt 
sfchtbaran Motor im GehA use 500 angstrteban 
wtrd. Die Spindel Ifiuft m emer mft dem Mfaehmer 

sb 502 vert>undenen Spindeimutmr mft der Fblge, dafi 
dar Mftnehmar 502 bel Drenung der Spindel 
zurOck pe gogen wird. E$ rsi n&tOrflch auch mfigOcn, 
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die ganzB TrSgerschtene 501 zurfldczuziehan, faei- 
epielewetee, wem eie els Zahnstange ausgebikJet 
1st und mil einemvon dem Motor angetrfebenen 
Zahnrad kfimmt 



AnsprOche 

1. Katheter zur Blasan-und 
Hamr5hrendruckmessmg behn Meoschen, insbe- 
s»ndere bei Frmwn. bestehend sue e*nem Kathe- 
terrohr mft einem ersten Dnidcaufnehmer an se»- 
nem tn die Hambtase ehzufOhrenden Ends und 
mlndesteos einem zweften Drudcaufhehmer In s&- 
nem mlttteren Bereich, weteher mesh BnfOrren des 
KatheterrohrBS h dor HamrBhre zu Degen kommt, 
dadurch getermzefchnet dafl an dem KathetBirohr 
(9) zvrischen dem ersten Dmdcmrfnehmer (7. 307) 
und dem zweften Druckaufnehmer (10, 110D-I10e. 
210, 310) ein MIdbI aim Abdlchtan dor hneren 
HarnrOhrenmGndung vorgesahen 1st 

2. Kathetar nach Anspruch 1 t dadurch petenn- 
29fchneL dafl das Mattel zum Abdicrrten dar 
HamrOhrenmOndung von elnsm auf dam Kstheter- 
rohr P) angecrdneten und Ober dlesas von auflen 
mft einem Fluid fOUbaran Ballon 000) oeWWet 1st 

3. Kmhetar nodi einem dar vorrtergehenden 
AnsprOche. dadurch gekennzBichnst. dafl im mrtfte- 
ran Bereich det Kathatarrohrae (3) In 
Rohrlfingsrlchtung hlnterelnanddrOegend mehrere 
Druckaufnehmef (10, 1l0a-110a) angaordnet slnd 
(R9.3). 

4. Katheter nach Anspruch 1 odar 2, dadurch 
gekannzajchnet daB das Kathetmrohr (3) von eSlh 
em gegenttHW desem verechlebbaren M&ntBlrohr 
(200) umgeben 1st, an dee&en Ende sbh dor zwstta 
Druckaufnehmar (210,310) befindat (Fig. 4-7). 

5. Katheter nach Anapruch 3, dadurch gakara- 
zefchnet, dafl Im mttfleron Derek*] das Katheterroh- 
ree (3) In Aohrurntangartchtung mlndeetans zwei 
Drudcaufnohmar angsordnat sCnd. 

B. Kfithatar nach Anspruch 4, dadiirch gekenn- 
zelchnet, dafl am Ends dee MartteJrohree (200) in 
Ror^jmfangsncfitung mirxtestans aval Druckauf- 
nehmar angeordnet atnd (Rg. 4). 

7. Kathetar nach einem dar vorhergehenden 
AneprOche, dadurch getennaelehnet dafl cfle Druc- 
kaufnehmer von Jffknrtraneduoem (7,10,1 10e- 
liOe^iO) gsbDdat find, damn Anechkifllerturigen 
(8,11.1110-1118,211,21 V) durch don Katheter nach 
auflen gefOhrt und mil DrucfcmeflgerSten (9,i2) ver- 
bindbar Bind (Rg. 1-4), 

ft. Kmhetar nach etnem dar vorhergehenden 
AnsprOche. dadurch gefcenraelchnet deJ die Drue- 
teufhehmer von fiffrumgen (307,310) gebfldet and. 
die don Ausg&ng von durch dan Katheter nach 
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auten gefOhrte Lehungen (308.311) bflden. welcha 
mil BuBeren Druckmefigerften (B,12) verblndbar 
slnd (Rg. 5-7). 

9. Kattetsr nach Anspruch 3, dadurch gekom* 
2Bichnet cfafl am Ende das Katheterrohr* (3) sine 
Oflnung (4) vorgesehen 1st, die den Ausg&ng einer 
durch das Katheterrohr (3) gafOrrten Leltung (5) 
biWet, wolche mh einer Pumpe (6) zum Enfuhren 
von FIQsalgkan In die Hamblase (1) verWndbar 1st 
(Fig. 3 isid 4). 

10. Katheter nach Anspruch 4, dadurch ge- 
kBrmzei'chriat daB am Ende des MantBlrorra 
(200) elne Offnung (304) vorgesehen krt, cfte dan 
Ausgang einer durch das Marrtefapohr (200) 
gefOhnen Laitung (305) bitdet wefche rrdt einer 
Pumps (6) aim EnfOhren von REhBigfceH In <fte 
HamWase (1) odor 2ur Perfusion von nOcsigkalt In 
die HamrOhre (2) verblndbar ist (Rg. &-7). 

11. Katfieter nach einem dar vorhergehanden 
AnsprOche, dadurch galcennzelehnBt del elne 
Spsnnelnrichtung vorgesehen ist, miosis welcher 
das das Ahdlchtmittal traganda Katheterrohr (3) 
unter ©in© Spsnnung setdw 1st, die die Tenders 
hat das Katheterrohr (3) aus dar Hamblase (1) 
herauazuziehen und damtt das Abdlchtmtaat gagan 
die Inner© Harnr6hrenm0ndurig zu p raasa n (Rg £ 
und 7). 

12. Katheter nach Anspruch 11, dadurch ga- 
tonnzelchnet dafl die Spannetnrichtung von einer 
Zugtadar (400) gebfldei 1st, cfle mlt (hrorn einen 
Ende ortrtest verankerbar und mft Irtrem snderan 
m?t dem Katheterrohr (3) verblndbar ist (Fig 6 und 

13. KsihstBr nach Anspruch 4, dadurch ge» 
kemzeichnet, dafl drte ROckzugseinncrmmg zum 
ZurOdaJehen das Mantslrohraa (200) gagenQber 
dem Ksthatarrohr (3) vorgesehen 1st mfttets wel- 
cher das Katheterrohr (3) weHgehend oitdeat abar 
ekastfech fiwerbar ist und mrtiato welcher femer das 
Mantetrohr (200) motortach entsprachend einem 
vorgegebanen Zettverlauf gegenOber dem Kathe- 
terrohr (3) In der Hamrohre © zurQckziehbar 1st 
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